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Summary

Aim. The aim of the study was to determine general and specific in-hospital mortality 
rates, and to identify mortality risk factors.

Method. The study included 15,997 medical records of subjects who have been hospital-
ized at the Hospital for Patients with Neurotic and Psychiatric Diseases in Starogard Gdanski 
in 2005–2012. The study was designed as a retrospective cohort study with Cox proportional 
model for survival analysis. Standardized mortality ratio (SMR) and its 95% confidence 
intervals were calculated (95% CI).

Results. Independent risk factors for death were: male sex, older age, hypertension, ath-
erosclerosis, history of myocardial infarction, heart failure, cirrhosis, tuberculosis, history of 
cancer, anemia, and inflammation. Delirium not induced by alcohol or other psychoactive 
substances was associated with the highest mortality risk of all psychiatric diagnoses. Unem-
ployment was associated with doubled risk of in-hospital death. SMR for the whole population 
of hospitalized patients amounted to 17.88 (95% CI: 15.99–20.00).

Conclusions. Medical comorbidities have a significant and clinically important impact 
on in-hospital mortality in psychiatric patients in Poland. Clinicians’ awareness and active 
management of medical conditions amongst such patients is needed to reduce the risk of 
inhospital mortality in psychiatric facilities.
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Introduction

During recent decades, a number of studies conducted worldwide analyzed mortal-
ity rates for mentally ill patients against mortality in general population, and tried to 
identify mortality risk factors for this group. Mortality rates were analyzed according 
to a psychiatric diagnosis and cause of death [1, 2]. The list of studied mortality risk 
factors included age, marital status, education level, diagnosis, pharmacotherapy, and 
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duration of hospital stay [3–5]. Longer and permanent hospitalization turned out to 
be principal mortality risk factors in mentally ill patients. Importantly, irrespective of 
diagnosis and sex, mortality risk in patients with mental illnesses was shown to be 
higher than in general population [6]. However, mortality of psychiatric patients is also 
influenced by presence of concomitant somatic diseases and severity thereof, and this 
issue was frequently underestimated in previous studies dealing with the problem in 
question. Psychiatric care has undergone substantial changes over the last few decades. 
The most prominent changes included release of novel psychotropic agents, develop-
ment of environmental treatment models and progressive integration of psychiatric and 
general medical care. Theoretically, these changes should contribute to lower mortality 
risk. However, during the same period, mortality of psychiatric patients has increased 
substantially as compared to general population; the increase was particularly evident 
in the case of cardiovascular mortality and deaths due to non-natural causes [7].

This study emphasizes the better understanding of underlying somatic disorders 
in mentally ill hospitalized patients and the role of interdisciplinary medical care. 
Identifying the factors associated with the death of inpatients is of utmost importance 
in assessing the care in a psychiatric hospital and in formulating better treatment plan 
and policy in mental health.

Material

We analyzed data from medical documentation of patients who have been hospital-
ized at the Hospital for Patients with Neurotic and Psychiatric Diseases in Starogard 
Gdanski from 01.01.2005 to 31.12.2012. The analysis covered such a period due to 
the availability of documentation and archiving of data in electronic form at that time. 
The records for a total of 15,997 hospitalizations were analyzed, among them the data 
for 7,711 (48.2%) first-time hospital stays. Psychiatric diagnoses were identified ac-
cording to ICD-10. Research have been approved by local Ethics Committee (decision 
no. NKBBN/419/2016).

Method

The study was designed as a retrospective longitudinal cohort study. Each observa-
tion started at admission to the hospital and was continued till the time of discharge 
or death. In the case of repeated hospitalization, observation was continued using 
the same unique patient identifier, new hospitalization number and other information 
relevant for a given stay. Each stay was analyzed separately.

The results are presented as means ± standard deviations, or numbers and percent-
ages of patients from a given category. Statistical characteristics of normally-distributed 
variables were compared with Student’s t-test, and Mann–Whitney U test for inde-
pendent variables was used for intergroup comparisons whenever the distribution of 
analyzed parameters was other than normal. Distributions of categorical variables were 
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compared with chi-squared test. Survival analysis was conducted with Kaplan–Meier 
method. Univariate and multivariate analysis of survival was based on Cox proportional 
hazards models. Explanatory variables with p ≤0.2 on univariate analysis were included 
in multivariate models. The results were considered statistically significant at p <0.05. 
Standardized mortality ratios (SMRs) were calculated using indirect standardization 
method. SMRs determined with this method inform about a relative difference in 
mortality of the study population and a reference population. In this study, we used 
population of Pomeranian Province as the reference, and calculated SMRs based on 
2005–2012 mortality data for 5-year age brackets.

Results

Approximately 90% of hospitalizations lasted less than three months, with mean 
duration of hospital stay equal to 90 days (Table 1). The most common psychiatric 
diagnosis among hospitalized patients included in our study were mental and behav-
ioral disorders due to use of alcohol, present in 19.1% of women and 54.7% of men. 
The second most common diagnosis was schizophrenia, present in 17.8% and 10.6% 
of hospitalized women and men, respectively. The third cause of hospitalization was 
other causes – neurotic stress-related and somatoform disorders in women (16.4%) 
and forensic psychiatric observation in men (4.8%).

Women who have been hospitalized for the first time, significantly more often 
presented with arterial hypertension (12.7% vs. 6.6%), diabetes mellitus (5.8% vs. 
3%), atherosclerosis (5.5% vs. 2.6%), and thyroid diseases than first-time hospitalized 
men. In turn, men were characterized by significantly higher prevalence of epilepsy 
(4.9% vs. 3.4%), liver cirrhosis (0.4% vs. 0.1%) and tuberculosis (1.7% vs. 0.6%).

Both women and men included in our study were treated with first – and second-
generation neuroleptics. Second-generation neuroleptics (17% vs. 11.6%) and anti-
hypertensive agents (15.8% vs. 9.15%) were significantly more often prescribed in 
women than in men.

Table 1. Characteristics of patients hospitalized for the first time

Women Men p
Number (%) 2,652 (34.4%) 5,059 (65.6%)
Age (mean ± SD) 48.1± 17.1 44.0 ± 14.3 <0.001

Source of income

Arrest 6 (0.2%) 132 (2.6%)

NA*

Unemployment 605 (22.8%) 1,770 (35%)
Age pension 352 (13.3%) 357 (7%)

Work 380 (14.3%) 978 (19.3%)
Health pension 1,172 (44.1%) 1,684 (33.3%)

Student 137 (5.2%) 138 (2.7%)
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Place of residence

Town/city 1,603 (60.5%) 3,094 (61.2%)

0.066
Countryside 1,043 (39.3%) 1,948 (38.6%)

DPS 5 (0.2%) 3 (0.06%)
Homeless 0 (0%) 7 (0.14%)

Duration of first-
time hospitalization

3–6 months 155 (5.8%) 279 (5.5%)
0.007<3months 2,405 (90.7%) 4,527 (89.5%)

>6 months 92 (3.5%) 253 (5%)
Duration of hospitalization (mean ± SD) 88.76 ± 645.6 99.45 ± 1,141.3 0.655
BMI (mean ± SD) 25.42 ± 47.4 24.04 ± 4.43 0.04
Cigarette smoking 1,215 (45.8%) 3,397 (67.1%) <0.001

*not available due to large number of subgroups

The largest groups among women who have been hospitalized at least once dur-
ing the study period were patients diagnosed with schizophrenia (n = 1,654; 30.4%), 
mental and behavioral disorders due to use of alcohol (n = 926; 17%), mental disorders 
due to brain damage and dysfunction and to physical disease (n = 592; 10.9%), and 
anxiety disorders (n = 543; 10%). The largest median number of hospital stays was 
documented among female patients diagnosed with mental and behavioral disorders due 
to use of cannabinoids (29 stays), moderate mental retardation (7 stays), schizophrenia, 
schizotypal and schizoaffective disorders (5 stays). However, it should be emphasized 
that all these diagnoses had been established during the first hospitalization, and were 
sometimes modified during subsequent hospital stays. The largest median number of 
hospitalization days was recorded in women diagnosed with behavioral and mental dis-
orders due to use of opioids (91 days), dementia in Alzheimer’s disease (61.5 days) and 
amnestic syndrome due to use of alcohol and other psychoactive substances (58 days).

The largest groups among men who have been hospitalized at least once during the 
study period were patients diagnosed with mental and behavioral disorders due to use 
of alcohol (n = 5,730; 54.6%), schizophrenia (n = 1,342; 12.8%) and mental disorders 
due to brain damage and dysfunction and to physical disease (n = 504; 4.8%). The most 
common causes of repeated hospitalization in male patients were mental and behavioral 
disorders due to use of stimulants other than cocaine (median 12 stays), unspecified 
nonorganic psychosis (10 stays), and mental and behavioral disorders due to use of 
cannabinoids (8 stays). The longest hospital stays among male patients were associated 
with mixed personality disorders (median 151 days), enduring personality changes not 
attributable to brain damage and disease (143 days), and amnestic syndrome due to 
use of alcohol and other psychoactive substances (105 days).

Women diagnosed with dementia, delirium not induced by alcohol and other 
psychoactive substances, other mental disorders, personality and behavioral disorders 
due to brain damage and dysfunction and to physical disease, dependence for multiple 
psychoactive substances, schizophrenia, manic episodes, reaction to severe stress and 
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adjustment disorders, specific personality disorders, and mild mental retardation, as 
well as women subjected to psychiatric observation turned out to be significantly older 
than other female patients included in this study.

Survival analysis

The list of concomitant somatic diseases and other risk factors associated with 
mortality risk, including heart failure, atherosclerosis and neoplasms, is presented in 
Table 2.

Delirium not induced by alcohol and other psychoactive substances turned out to 
be associated with the highest mortality risk compared to other psychiatric diagnoses 
in univariate analysis (HR = 18.99; 95% CI: 14.49–24.9; p <0.001). Other mental dis-
orders associated with increased mortality risk were dementias, specifically vascular 
dementia (F01), dementia in other diseases classified elsewhere (F02) and unspeci-
fied dementia (F03). When multivariate model is applied diagnosis of dementia in 
other diseases classified elsewhere (F02) appeared to be associated with particularly 
high mortality (in model III HR = 29.48; 95% CI: 6.38–136.1). The use of the first-
generation antipsychotics was associated with increased risk of mortality but not the 
second-generation antipsychotics (HR = 1.46; 95% CI: 1.15–1.85 and HR = 0.77; 95% 
CI: 0.57–1.02 respectively).

In multivariate model I, including age, sex, source of income, place of residence, 
concomitant somatic diseases, cigarette smoking, BMI and laboratory parameters, 
a statistically significant increase in mortality risk was associated with the presence 
of following somatic diseases: liver cirrhosis, history of myocardial infarction, heart 
failure, neoplastic disease, and atherosclerosis. All mentioned diseases were associated 
with approximately doubled risk of death except cirrhosis which increased mortality 
more than six times (Table 2).

In model II, additionally adjusted for psychiatric diagnosis, the mortality risk 
related to physical illness slightly decreased but remained still statistically significant. 
The following psychiatric diagnoses were significantly associated with higher mortal-
ity: vascular dementia (F01), dementia in other diseases classified elsewhere (F02), 
dementia in other diseases (F02), delirium not induced by alcohol and other psychoac-
tive substances (F05), and personality change due to known physical condition (F07). 
Additionally severe and profound intellectual disabilities (both F72 and F73) were 
associated with a significant and pronounced increase in mortality risk in this model 
(HR = 12.87; 95% CI: 3.91–42.46 and HR = 7.59; 95% CI: 1.51–38.19 respectively).

In multivariate model III, after including also information about neuroleptic, an-
tihypertensive and hypolipemic treatments, results were only slightly different from 
those obtained in model II. A significant increase in mortality risk was documented 
among patients who have been prescribed antihypertensive agents (HR = 1.78; 95% CI: 
1.33–2.37; p <0.001) or hypolipemic drugs (HR = 3.82; 95% CI: 1.69–8.59; p = 0.001) 
– probably due to presence of a concomitant somatic disorder. Prescription of these 
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agents seems to be more reliable marker of a somatic disease than its diagnosis recorded 
in patient records, owing that some medical histories lacked adequate information about 
comorbidities. Contrary to this finding, the diagnosis of hypertension was associated 
with statistically significantly reduced risk of death in all three models. An erythrocyte 
sedimentation rate as an indicator of the presence of inflammation was statistically 
significant predictor of increased mortality in all three models.

The use of first-generation antipsychotics was not associated with significant 
change in mortality risk compared to second-generation antipsychotics in multivariate 
model. Quite interestingly, we also found that unemployment double the risk of death 
in three multivariate models, however, these results were of borderline significance.

Table 2. Survival analysis based on Cox proportional hazards models

Univariate analysis Model I Model II Model III

HR (95% CI) p HR (95% CI) p HR (95% CI) p HR (95% CI) p

Sex
0.807

(0.64–1.02)
0.069

1.40
(1.05–1.86)

0.022
1.43

(1.07–1.92)
0.015

1.47
(1.099–1.964)

0.009

Age
1.09

(1.09–1.10)
<0.001

1.07
(1.06–1.09)

<0.001
1.07

(1.06–1.086)
<0.001

1.07
(1.055–1.083)

<0.001

So
ur

ce
 of

 in
co

me

Unemployed
2.84

(1.18–6.81)
0.019

2.41
(0.93–6.23)

0.069
2.58

(0.99–6.68)
0.051

2.2
(0.97–6.47)

0.059

Health 
pension

7.13
(3.14–16.18)

<0.001
1.83

(0.73–4.64)
0.199

1.73
(0.68–4.45)

0.252
1.68

(0.65–4.31)
0.281

Age pension
30.95

(13.64–70.24)
<0.001

2.14
(0.82–5.54)

0.117
1.92

(0.73–50.04)
0.186

1.81
(0.69–4.78)

0.228

Arrest
1.17

(0.14–9.73)
0.884

0.95
(0.11–0.83)

0.96
0.76

(0.086–6.74)
0.81

0.74
(0.84–6.61)

0.791

Countryside
0.83

(0.88–1.45)
0.116

1.13
(0.88–1.45)

0.327
1.11

(0.90–1.5)
0.24

1.15
(0.89–1.48)

0.276

Arterial hypertension
0.47

(0.28–0.77)
0.003

0.33
(0.19–0.59)

<0.001
0.34

(0.19–0.59)
<0.001

0.26
(0.15–0.466)

<0.001

Diabetes mellitus
2.20

(1.51–3.2)
<0.001

0.98
(0.62–1.56)

0.945
1.03

(0.65–1.63)
0.9

0.784
(0.48–1.27)

0.326

Atherosclerosis
15.44

(12.26–19.44)
<0.001

2.04
(1.49–2.77)

<0.001
1.79

(1.29–2.47)
0.001

1.64
(1.18–2.26)

0.003

Myocardial infarction
5.86

(3.28–10.45)
<0.001

2.94
(1.52–5.70)

<0.001
2.35

(1.22–4.54)
0.01

2.05
(1.05–4.00)

0.036

Stroke
4.85

(3.1–7.59)
<0.001

0.88
(0.54–1.44)

0.607
0.77

(0.465–1.28)
0.314

0.82
(0.49–1.36)

0.447

Heart failure
21.33

(15.92–28.57)
<0.001

2.70
(1.90–3.85)

<0.001
2.3

(1.6–3.32)
<0.001

2.17
(1.51–3.11)

<0.001
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Univariate analysis Model I Model II Model III

HR (95% CI) p HR (95% CI) p HR (95% CI) p HR (95% CI) p

Liver cirrhosis
3.89

(1.45–10.44)
0.007

6.44
(2.35–17.7)

<0.001
5.66

(2.014–15.9)
0.001

4.41
(1.55–12.61)

0.006

Anemia
2.16

(1.07–4.37)
0.032

0.82
(0.38–1.77)

0.62
1.01

(0.47–2.18)
0.98

0.94
(0.42–2.07)

0.872

COPD
2.46

(1.27–4.78)
0.008

1.28
(0.64–2.56)

0.49
1.49

(0.74–3.02)
0.263

1.24
(0.604–2.55)

0.554

Tuberculosis
2.06

(1.33–3.17)
0.001

1.62
(0.99–2.63)

0.051
1.69

(1.00–2.84)
0.047

1.84
(1.08–3.12)

0.023

History of neoplastic 
disease

9.39
(6.63–13.3)

<0.001
2.61

(1.76–3.86)
<0.001

2.72
(1.82–4.06)

<0.001
2.77

(1.86–4.12)
<0.001

Ischemic heart disease
1.77

(0.78–3.97)
0.17

0.65
(0.27–1.55)

0.337
0.533

(0.218–1.285)
0.16

0.49
(0.202–1.2)

0.118

Cigarette smoking
0.35

(0.27–0.44)
<0.001

0.80
(0.60–1.07)

0.13
0.906

(0.67–1.22)
0.52

0.82
(0.61–1.11)

0.21

BMI
0.94

(0.92–0.96)
<0.001

0.98
(0.96–1.01)

0.163
0.985

(0.96–1.00)
0.21

0.98
(0.96–1.004)

0.118

Hemoglobin
0.72

(0.68–0.75)
<0.001

0.87
(0.81–0.93)

<0.001
0.875

(0.82–0.93)
<0.001

0.87
(0.81–0.92)

<0.001

White blood cells
1.01

(1.006–1.015)
<0.001

1.01
(1.00–1.01)

0.04
1.01

(1.00–1.01)
0.02

1.01
(1.002–1.02)

0.011

Platelets
1.002

(1.001–1.002)
<0.001

1.00
(0.99–1.001)

0.27
1.00

(0.999–1.001)
0.741

1.00
(0.99–1.001)

0.734

Erythrocyte 
Sedimentation Rate

1.012
(1.011–1.014)

<0.001
1.01

(1.00–1.012)
<0.001

1.01
(1.00–1.012)

<0.001
1.01

(1.006–1.013)
<0.001

All types of dementia: 
F00–F03

10.02
(7.85–12.81)

<0.001 X X
1.51

(1.12–2.02)
0.006

1.49
(1.01–1.94)

0.013

F05
18,99

(14.49–24.9)
<0.001 X X X X X X

F06
0.68

(0.41–1.15)
0.151 X X

0.45
(0.25–0.812)

0.01
0.47

(0.26–0.847)
0.012

F07
1.48

(0.915 –2.39)
0.110 X X

0.94
(0.53–1.67)

0.84
0.98

(0.55–1.74)
0.945

F10
0.31

(0.23–0.43)
<0.001 X X

0.54
(0.34–0.863)

0.01
0.561

(0.351–0.89)
0.016

F20
0.40

(0.28–0.56)
<0.001 X X

0.543
(0.34–0.864)

0.01
0.591

(0.366–0.955)
0.032
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Univariate analysis Model I Model II Model III

HR (95% CI) p HR (95% CI) p HR (95% CI) p HR (95% CI) p

F32
0.321

(0.08–1.29)
0.11 X X

0.39
(0.09–1.62)

0.19
0.43

(0.104–1.77)
0.242

F72
3.17

(1.2–8.53)
0.022 X X

4.415
(1.49–13.08)

0.01
3.83

(1.28–11.47)
0.016

F73
2.88

(0.715–11.59)
0.136 X X

2.65
(0.567–12.38)

0.22
2.82

(0.60–13.26)
0.188

First–generation 
antipsychotics

1.46
(1.15–1.85)

0.001 X X X X
0.98

(0.76–1.3)
0.902

Second–generation 
antipsychotics

0.77
(0.57–1.025)

0.074 X X X X
0.97

(0.69–1.36)
0.862

Antihypertensive 
agents

4.56
(3.63–5.73)

<0.001 X X X X
1.78

(1.33–2.37)
<0.001

Hypolipemic agents
5.97

(2.82–12.66)
<0.001 X X X X

3.82
(1.69–8.59)

0.001

Model I – multivariate analysis that included age, sex, source of income, place of residence, 
concomitant somatic diseases, cigarette smoking, BMI and laboratory parameters.
Model II – Model I additionally adjusted for psychiatric diagnosis.
Model III – Model II additionally adjusted for neuroleptic, antihypertensive and hypolipemic 
treatments.
*F00–F72 – codes of Classification of Mental and Behavioural Disorders according to the International 
Statistical Classification of Diseases and Related Health Problems 10th Revision (ICD-10). Presented 
HRs were calculated in the model with dummy variable – reference group consists of all other 
diagnoses.

Standardized mortality rates

Age-standardized mortality ratios (SMRs) for the whole study population, stratified 
according to the place of residence and psychiatric diagnoses specified in ICD-10, are 
presented in Table 3. The analysis included all intrahospital deaths, also those recorded 
during repeated hospitalizations. Standardized mortality ratio for the whole study 
population was 17.88 (95% CI: 15.99–20.00). This means that the risk of intrahospital 
mortality among psychiatric patients was approximately 18-fold higher than in an age-
adjusted general population. The highest SMRs were observed for dementia in other 
diseases classified elsewhere (SMR = 216.31; 95% CI: 54.1–864.88), profound mental 
retardation (SMR = 190; 95% CI: 47.52–759.71) and severe mental retardation (SMR 
= 56.79; 95% CI: 21.31–151.31). However, owing to low mortality among patients 
with the first two conditions, these results should be interpreted with caution. In turn, 
SMR for schizophrenia (SMR = 8.6; 95% CI: 6.31–11.73) should be considered an 
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interesting finding, since it was likely highly accurate taking into account high mortal-
ity among patients with this diagnosis.

Table 3. Standardized mortality ratios (SMRs) for the whole study population  
and selected mental disorders

Number of deaths SMR (95% CI)
Whole study population 315 17.88 (15.99–20.00)
Town/city 203 19.14 (16.65–21.01)
Countryside 109 15.59 (12.89–18.86)
Dementia in Alzheimer’s disease (F00) 12 22.96 (13.04–40.43)
Vascular dementia (F01) 68 38.38 (30.26–48.68)
Dementia in other diseases (F02) 2 216.31 (54.1–864.88)
Unspecified dementia (F03) 15 17.46 (10.53–28.96)
Mental disorders due to brain damage and dysfunction  
and to physical disease (F06) 15 7.86 (4.74–13.04)

Personality and behavioral disorders due to brain disease, 
damage or dysfunction (F07) 18 12.24 (7.72–19.44)

Mental and behavioral disorders due to use of alcohol (F10) 45 15.03 (11.22–20.13)
Schizophrenia (F20) 40 8.6 (6.31–11.73)
Persistent delusional disorders (F22) 5 17.27 (7.18–41.48)
Depressive episode (F32) 2 8.78 (2.19–35.1)
Mild mental retardation (F70) 3 15.475 (4.99–47.98)
Moderate mental retardation (F71) 3 51.84 (16.72–160.72)
Severe mental retardation (F72) 4 56.79 (21.31–151.31)
Profound mental retardation (F73) 2 190 (47.52–759.71)

Discussion

The fact that mortality of psychiatric inpatients is higher than in general popula-
tion has been well documented in many previous European studies. However, Polish 
estimates in this matter are limited and frequently incomplete. According to litera-
ture, standardized mortality rates for this group vary between slightly more than 1 
and 6.55 [8, 10]. Although all types of mental disorders seem to be associated with 
increased mortality, the highest risk of preterm death has been documented in patients 
diagnosed with psychoactive substance dependence [11, 12] and organic mental dis-
orders [8, 13]. In our study, SMR for the whole study group was substantially higher 
than previously reported values (17.88; 95% CI: 15.99–20.00). During a 7-year 
study period, the highest mortality rates were recorded among patients diagnosed 
with dementia. Diseases from this group were diagnosed in 97 out of 315 (30.7%) 
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patients who have died during the study period. This observation is consistent with 
published data from many other countries. Alcohol addicts were the group with the 
second highest mortality rates after dementia patients. Moreover, alcohol addiction 
turned out to be the most common cause of both first-time hospitalization (42.5%) 
and hospitalization overall (41.7%).

A total of 45 alcohol addicts (41 men and 4 women) have died during the study 
period; this number corresponded to 14.3% of all recorded deaths. Standardized 
mortality ratio for mental and behavioral disorders due to use of alcohol was 15.03 
(95% CI: 11.22–20.13). Mortality rates for men with this diagnosis turned out to more 
than twice as high as in women (94.5 vs. 43.6).

Disorders due to use of alcohol among hospitalized patients may vary from an 
asymptomatic withdrawal syndrome to a life-threatening delirium tremens. Most pre-
vious studies analyzing mortality of alcohol addicts have been conducted at internal 
medicine departments of general hospitals. These studies were primarily focused on 
alcohol withdrawal syndrome, a condition associated with high intrahospital mortality 
risk, according to various European studies, estimated at 2–7% [14–16]. However, 
mortality rate documented in our study was lower than those figures (0.67%, which 
corresponded to 45 deaths per 6,670 hospitalizations). Similarly low mortality rate 
(1%) was previously reported by Wojnar et al. [17] in a group of 1,179 patients 
hospitalized at the Nowowiejski Hospital in Warsaw in 1973–1987. Lower mortal-
ity rates documented by these authors [17] and found in our study may be at least 
in part explained by transfer of some critically ill patients to intensive care units at 
other centers.

An important finding is that unemployment appears to be a complex condition that 
burdens the individuals affected with mental disorder, increasing their risk of death 
also in a hospital.

Schizophrenia turned out to be the second leading cause of hospitalization in our 
study. Admissions due to schizophrenia represented 13.1% of first-time hospitaliza-
tions and 18.7% of hospitalizations overall. Furthermore, individuals with schizo-
phrenia were the group with the third highest mortality. A total of 40 schizophrenics 
(17 men and 23 women) have died during the study period, which corresponded to 
an 8.6 standardized mortality ratio (95% CI: 6.31–11.73). In an international study 
conducted by Harrison et al. [18] in 15 developing and developed countries, SMRs 
for schizophrenia ranged from 0.0 for a clinic in the United States to 8.88 for a Dutch 
center. In another study, Hewer and Rössler [19] determined SMR for schizophren-
ics hospitalized in seven German hospitals at 6.6. In a meta-analysis of 37 studies 
conducted in 25 countries, mean standardized mortality ratio for schizophrenia 
patients was 2.58 [20]. Similar results (SMR = 1.96 for men and 2.25 for women) 
were obtained by Kiejna [21] in a population of 762 patients from Wroclaw region. 
Only 20% of patients included in the latter study died in a psychiatric hospital; other 
deaths occurred in general hospitals, in a home setting or at other centers. Usually, 
SMRs for hospitalized patients are higher than those documented in a community 
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setting. This phenomenon, observed in previous studies mentioned above, constitutes 
the most likely explanation for a relatively high SMR for schizophrenics included 
in our study. Main cause of death in this group were cardiovascular diseases (65%), 
followed by neoplasms (22.5%) and infections (12.5%). Noticeably, none of the 
schizophrenics included in this study died due to suicide, although non-natural 
causes, including suicides, have been previously frequently reported as an important 
contributor of increased mortality in this group [18, 20]. Possible explanations for 
this fact are careful care and developed procedures in psychiatric wards to prevent 
this type of event. Also in the previously mentioned study conducted by Kiejna 
[21], nearly 95% of suicidal deaths of patients with schizophrenia occurred outside 
a psychiatric hospital.

One of the causes of poorer medical care in psychiatric patients is the disturbed 
communication between the patient and the physician as the presence of a psychiatric 
illness may influence how information about patients’ current symptoms and prior 
medical conditions is conveyed to physicians. Additionally, the physician may attribute 
symptoms of medical conditions to the psychiatric illness and perhaps be less diligent. 
This imply that physicians may overlook important medical conditions and implement 
less aggressive care than may be required.

Conclusions

Pre-existing comorbid somatic conditions are common among psychiatric pa-
tients admitted to psychiatric hospital. Our findings call for regular examination of 
patients with mental illness for medical conditions during their stay in psychiatric 
hospital. It also demands better liaison services with internal medicine consultants 
since psychiatric patients can have high medical co-morbidities. Comparative analy-
sis of mortality causes in psychiatric patients and in general population implies that 
prognosis in the former group might be improved due to better general medical care. 
Therefore, studies designed to enhance screening and rapid identification of existing 
clinically significant somatic disorder among patients at admission may facilitate risk 
reduction of hospitalization-associated complications, thereby lowering mortality. 
Moreover, increased vigilance of clinical staff caring for psychiatric patients may be 
justified given the prevalence of pre-existing cardiovascular diseases and other chronic 
disorders with inhospital mortality.

These findings demonstrate that the physical health of people with mental health 
problems requires greater attention by healthcare policymakers, services and profes-
sionals in Poland.



Dominika Myślicka et al.1218

References

1. Newman SC, Bland RC. Mortality in a cohort of patients with schizophrenia: A record linkage 
study. Can. J. Psychiatry 1991; 36(4): 239–245.

2. Wu CS, Lai MS, Gau SS. Complications and mortality in patients with schizophrenia and 
diabetes: Population-based cohort study. Br. J. Psychiatry 2015; 207(5): 450–457.

3. Zilber N, Schufman N, Lerner Y. Mortality among psychiatric patients – The groups at risk. 
Acta Psychiatr. Scand. 1989; 79(3): 248–256.

4. Lawrence D, Kisely S, Pais J. The epidemiology of excess mortality in people with mental 
illness. Can. J. Psychiatry 2010; 55(12): 752–760.

5. Lundin A, Modig K, Halldin J, Carlsson AC, Wandell P, Theobald H. Mental disorder and 
long-term risk of mortality: 41 years of follow-up of a population sample in Stockholm, Sweden. 
Epidemiol. Psychiatr Sci. 2016; 25(4): 384–392.

6. Valenti M, Necozione S, Busellu G, Borrelli G, Lepore AR, Madonna R et al. Mortality in 
psychiatric hospital patients: A cohort analysis of prognostic factors. Int. J. Epidemiol. 1997; 
26(6): 1227–1235.

7. Capasso RM, Lineberry TW, Bostwick JM, Decker PA, St Sauver J. Mortality in schizophrenia 
and schizoaffective disorder: An Olmsted County, Minnesota cohort: 1950–2005. Schizophr. 
Res. 2008; 98(1–3): 287–294.

8. Hewer W, Rossler W, Fatkenheuer B, Loffler W. Mortality among patients in psychiatric 
hospitals in Germany. Acta Psychiatr. Scand. 1995; 91(3): 174–179.

9. Mortensen PB, Juel K. Mortality and causes of death in schizophrenic patients in Denmark. 
Acta Psychiatr. Scand. 1990; 81(4): 372–377.

10. Honkonen H, Mattila AK, Lehtinen K, Elo T, Haataja R, Joukamaa M. Mortality of Finnish 
acute psychiatric hospital patients. Soc. Psychiatry Psychiatr. Epidemiol. 2008; 43(8): 660–666.

11. Harris EC, Barraclough B. Excess mortality of mental disorder. Br. J. Psychiatry 1998; 
173:11–53.

12. Ringback Weitoft G, Gullberg A, Rosen M. Avoidable mortality among psychiatric patients. 
Soc. Psychiatry Psychiatr. Epidemiol. 1998; 33(9): 430–437.

13. Rasanen S, Hakko H, Viilo K, Meyer-Rochow VB, Moring J. Excess mortality among long-
stay psychiatric patients in Northern Finland. Soc. Psychiatry Psychiatr. Epidemiol. 2003; 
38(6): 297–304.

14. Khan A, Levy P, DeHorn S, Miller W, Compton S. Predictors of mortality in patients with 
delirium tremens. Acad. Emerg. Med. 2008; 15(8): 788–790.

15. Monte R, Rabunal R, Casariego E, Lopez-Agreda H, Mateos A, Pertega S. Analysis of the 
factors determining survival of alcoholic withdrawal syndrome patients in a general hospital. 
Alcohol. Alcohol. 2010; 45(2): 151–158.

16. Puerta Louro R, Otero Anton E, Lorenzo Zuniga V. Epidermiology of alcohol withdrawal 
syndrome. Mortality and factors of poor prognostic. An. Med. Interna 2006; 23(7): 307–309.

17. Wojnar M, Wasilewski D, Matsumoto H, Cedro A. Różnice w przebiegu alkoholowych zespołów 
abstynencyjnych u mężczyzn i kobiet. Alkoholizm i Narkomania 1997; 26(1): 21–32.

18. Harrison G, Hopper K, Craig T, Laska E, Siegel C, Wanderling J et al. Recovery from psychotic 
illness: A 15 – and 25-year international follow-up study. Br. J. Psychiatry 2001; 178: 506–517.

19. Hewer W, Rössler W. Mortality of patients with functional psychiatric illnesses during inpatient 
treatment. Fortschr. Neurol. Psychiatr. 1997; 65(4): 171–181.



1219Cause-specific mortality and risk factors of death among inpatients of a psychiatric hospital

20. Saha S, Chant D, McGrath J. A systematic review of mortality in schizophrenia: Is the differ-
ential mortality gap worsening over time? Arch. Gen. Psychiatry 2007; 64(10): 1123–1131.

21. Kiejna A. Retrospektywne badania umieralności w kohorcie chorych z rozpoznaniem schizo-
frenii. Habilitation thesis, Wroclaw Medical University; 1990.

Address: Magdalena Pierucka
Department of Hygiene and Epidemiology
Medical University of Gdansk
80-211 Gdańsk, Dębinki Street 7
e-mail: magdalena.pierucka@gumed.edu.pl


